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This paper provides new empirical evidence of the bank stability in relation to the macroeconomic 
indicator of Indonesia. The bank stability is first calculated using Z-score, and then regressed using 
Autoregressive distributive lag (ARDL) model on the macroeconomic variables i.e. Gross Domestic Product 
(GDP) in US dollar, Interest rates (IR) in percentage and Consumer Price Index (CPI). To analyse further the 
long run relationship and the impact of bank stability, Cholesky standard deviation shock to the model, 
ARDL and Impulse Response Function (IRF) are used. These ARDL and IRF are carried out independently and 
repeated over data for three different models: (i) the commercial banks model, (ii) Islamic banks model, 
and (iii) the overall banking industry model. The empirical findings suggest long run relationship between 
the stability of commercial banks and macroeconomic factors. The findings also suggest the long run 
relationship between the stability of overall banking industry and macroeconomic factors. However, there 
is no evidence of long run relationship between the stability of Islamic banks and macroeconomics factors. 
Nevertheless, this finding is subject to the limitation of data, on the number of Islamic banks included in 
the test. The sample of Islamic banks was 5 banks from a total of 10 Islamic banks, due to insufficient 
data, as compared to the larger number of commercial banks taken into, as the sample.
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I. INTRODUCTION
The recent global financial crisis has induced a series of failure of many conventional banks and 
led to an increased interest in the Islamic banking. The financial crisis also calls for a financial 
system that is stable throughout all time and not affected by any crisis. The issue on the financial 
stability and bank stability has always been the interest of all central banks around the world. 
It is paramount important of the sustainability of the banking industry itself. Thus, with the 
parallel players of Islamic and conventional banks, a comparison between the two is inevitable. 
According to Hasan & Dridi (2010), Bourkhis & Nabi (2013), Parashar and Venkatesh (2010), 
the performance and stability of the Islamic banks are better than conventional banks, for the 
period after and during the crisis. Parashar and Venkatesh (2010) also noted that Islamic banking 
is safer than conventional banks due to its characteristics including its product structure that 
is asset backed. In contrast, Beck et al. (2013) found Islamic Banking are less cost-effective 
but higher intermediation and better capitalized than the conventional banking, in the normal 
economic.
This paper focuses at the bank’s stability in Indonesia. It compares the stability of Islamic 
banks, commercial banks, and overall banking industry using Z-score1. It explores the Z-score as 
the indicator of bank’s stability in Indonesia. A data from BankScope2 is obtained to include 58 
commercial banks and 5 Islamic banks in Indonesia from 1999 to 2013. The bank’s Z-score and 
independent variables such as Gross Domestic Product (GDP) in US dollar, Interest rates (IR) in 
percentage and Consumer Price Index (CPI) are regressed using Autoregressive distributive lag 
(ARDL) model and later a shock to the model is analysed using the Impulse Response Function 
(IRF). These procedures are carried out independently and repeated for 3 models for commercial 
banks, Islamic banks, and Indonesia banking industry.
The remaining of this paper is structured as follows. Section 2 discussed the development of 
the Z-score as a measure of bank stability, calculation of Z-score and the effect of macroeconomics 
factors on bank stability. Section 3 looks at the data and methodology. Section 4 discusses at 
the findings and lastly the conclusion is drawn in section 5.
II. THEORY
The Z-score as a measure of Bank Stability
Due to the recent global financial crisis, it has become a great interest and draw enormous 
attention to the bank insolvency risk (Rahman, 2010) thus, the Z-score increased its important 
1 Z-score is a measure of the distance-to-default and inversely related to the probability of a bank’s insolvency (Rajhi & Hassairi, 2013). 
Higher score of z-score indicates a more stable bank than the lower score.
2 The main data source is BankScope database produced by the Bureau van Dijk.  BankScope reports the data in the original currencies 
of the respected dual banking countries and provides a choice to convert data in any other currencies, including the US Dollar. 
(Hassan et. al., 2009). The bank specific data was converted into US Dollar.
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than ever (Strobel, 2011). (Rahman, 2010) also noted that there are 3 other market-based-risk 
measuring methods: Z-score, CAPM risk measures, and Zrisk index with the rationale that it 
is the most appropriate measure because Malaysian Islamic banks are relatively small and not 
publicly traded on the stock exchange. However, a careful look at the formula of Zrisk index 
will reveal that it is very much similar to Z-score. The empirical evidences of Z-score as a proxy 
of bank stability are compiled in table 1 below.
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Macroeconomics Effects on the financial and bank’s stability
Previous researches like Sufian & Habibullah (2012), Köhler (2014), Bourkhis & Nabi (2013) and 
Cihák & Hesse (2007) have used macroeconomic factors as the control variables in explaining 
the variations in the response variables. Sufian & Habibullah (2012), examined the effects of 
bank specific characteristics and macroeconomic factors on the bank’s performance. These 
macroeconomics factors include gross domestic product and inflation. Similarly, Bourkhis & 
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Nabi (2013) examined the bank’s soundness using Z-score and look at the macroeconomics 
factors such as GDP growth, inflation and exchange rate as some of the explanatory variables. 
In addition, Cihák & Hesse (2007) in their research adjusted the of the macroeconomic cycle 
by including control variables from macroeconomic variables such as GDP growth, inflation, 
interest rate, and exchange rate appreciation. Diaconu & Oanea (2014) investigated factors 
influencing the bank stability using Z-score, and employed 4 variables: inflation, gross domestic 
products, BET rate, and interbank offering rate for 3 months. The relationships between these 
macroeconomics variables and bank or financial stability are discussed in table 2 below.
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ARDL and ECM
Abduh & Omar (2012) and Abduh (2013) used ARDL to investigate the short run and long 
run relationship between: (i) stock market and economic growth, and, (ii) Islamic banking 
and economic growth, respectively. The ARDL model consists of an autoregressive part and 
a regression with distributed lags over a set of other variables. The ARDL model regresses a 
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variable over its own past plus the present and past values of a number of exogenous variables 
(Abduh & Omar, 2012). Nevertheless, the ARDL method excludes pre-testing variables, because 
as highlighted in numerous literatures, problem of unit root-cointegration exists where the 
power of the unit root tests is typically very low and there is a switch in the distribution function 
of the test statistics.(Abduh & Omar, 2012). The ARDL approach is to test the existence of a 
relationship between variables in levels is applicable regardless the underlying regressors are 
purely I(0), purely I(1), or mixed (Abduh & Omar, 2012). Without having any prior information 
about the direction of the long-run relationship among the variables, the ARDL approach to 
cointegration involves estimating the conditional error correction (EC) version of the ARDL 
(Abduh & Omar, 2012).
III. METHODOLOGY
The data gathered from BankScope, a global database on various types of banking. There are 
a total of 60 commercial and 10 Islamic banks in Indonesia in 2014. However, only banks with 
at least two observations are included. Finally, we only included 58 commercial and 5 Islamic 
banks due to insufficient data. Meanwhile, the macroeconomic data are obtained from the 
World Bank Reports (World Development Indicators). The banking data and macroeconomic data 
are annual data for the period from 1999 to 2013. First, the measurement of bank’s stability 
is measured using Z-score and calculated using the well-used formula, 
Z = (ROA + CAP) / σROA.
The descriptive statistics is presented in the Table 3 below.
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From table 3 above, it is noted that the Z-score of conventional banks and whole banking 
industry have similar trends in the movement. This is understandable as conventional banks 
represent majority of banks in the whole banking industry. From 1999 to 2013, the Islamic 
banks are more stable than the conventional banks and the whole banking industry, given 
higher Z-score, in general. According to Rajhi & Hassairi (2013) the Z-score is a measure of the 
distance-to-default, thus, higher Z-score increases the bank’s distance to default, hence more 
stable the bank will be. However, this higher Z-score is with the exception on year 2000 and 
2007. It should be noted that the year 2001 is the end of Asian Financial Crisis, for Indonesia, 
whereas year 2007 is the beginning of Global Financial Crisis or also known as systemic crisis 
(Laeven & Valencia, 2013). Thus, crisis affected the Islamic banks, either later or first than 
the conventional banks or the whole banking industry. Interestingly, in 2006, prior to Global 
Financial Crisis, high Z-score was consistently reported across all Islamic, conventional and the 
whole banking industry.
Once, the bank’s stability is established, the unit root test is then carried out using 
Augmented Dickey Fuller and Phillip Peron tests for all the four variables to ensure that these 
economic time series do not have unit root and stationary. These tests for stationary are carried 
out with and without intercept at level and first difference. Upon completion of these tests, the 
Z-score of commercial banks (ZC), Z-score of Islamic Banks (ZI), Z-score of banking industry (ZALL) 
and independent variables such as Gross Domestic Product (GDP) in US dollar, Interest rates (IR) 
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in percentage and Consumer Price Index (CPI) are regressed using Autoregressive distributive lag 
(ARDL) model, and later a shock to the model is analysed using the Impulse Response Function 
(IRF). These processes are replicated over for 3 different models, that is, firstly, to test the bank’s 
stability of commercial banks with the macroeconomic variables, secondly to test the bank’s 
stability of Islamic banks with the macroeconomic variables and finally, to test the bank’s stability 
of overall banks(banking industry in Indonesia) with the macroeconomic variables.
The models initially tested are
ZALLt = β0 + β1GDPt + β2IRt+ β0CPIt + εt     (1)
ZIt = β0 + β1GDPt + β2IRt+ β0CPIt + εt      (2)
ZCt = β0 + β1GDPt + β2IRt+ β0CPIt + εt     (3)
where ZALLt is the Z-score (bank stability) of banking industry in Indonesia; ZIt is the Z-score 
(bank stability) of Islamic Banks in Indonesia; ZCt is the Z-score (bank stability) of commercial 
banks; GDPt is Gross Domestic Product; IRt is the Interest rates and CPIt is the Consumer Price 
Index, while εt is error term.
 Pesaran, Shin, & Smith (2001) suggested a bound testing method with the equation 
of any long-run relationship may be given by the following equations:
(Equation 4 for Industry)
(Equation 5 for Commercial Banks)
(Equation 6 for Islamic Banks)
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where p is the optimal lag length and D refers to the first difference of variables.
Finally, an analysis on the shock upon the variables are conducted. An impulse response 
functions using Cholesky one standard deviations traces the effect of a one-time shock to one 
of the innovations on current and future values of the endogenous variables.
IV. RESULT AND ANALYSIS
Test for Unit Root
The test for unit root and non-stationary are carried out for all variables employed in the model 
: (i) Z-score of commercial banks (ZC), (ii) Z-score of Islamic Banks (ZI), (iii) Z-score of banking 
industry(ZALL), (iv) gross domestic product (GDP), (v) interest rates(IR), and (vi) consumer price 
index (CPI) using Augmented Dickey Fuller (ADF) and Phillip Peron (PP) tests for stationary with 
and without intercept at level and first difference. Table 4 shows that variables like Z-score for 
Commercial Banks, Islamic Banks and Industry in Indonesia, Gross Domestic Product, and Interest 
Rates are all non-unit root and stationary at a significance level of 1% but at first difference for 
tests under ADF and PP. For CPI, it does not unit root problem and stationary at a significance 
level of 5% for both ADF and PP tests for stationary.
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Commercial Bank’s Stability and Macroeconomic Variables
The results for overall banking industry is displayed in Table 5 and 6 Based on Table 4.2, the 
optimal model can be selected using the model selection criteria like Schwartz-Bayesian Criteria 
and (SBC) and Akaike Information Criteria (AIC), where the AIC is -1.35 and SBC is -0.83. The 
optimal derived is at first difference and at lagged equal to 1. All the coefficients of the variables 
are significant at least 5% significance level except first difference of Interest rate. The model 
above can be rewritten as:
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Table 6 shows the value of F-statistic of 1655.751, and the values of (k + 1) = 4 variables 
which are Z-score (ZC), (Gross Domestic Product (GDP), Interest rates (IR), and Consumer Price 
Index (CPI)) in our model. Thus, for the Bounds Test tables of critical values, the value of is k 
= 3. To ascertain the critical values, the Table CI (iii) of Pesaran et.al (2001) is used since there 
is no constrain on the intercept of the model and no linear trend term. The lower and upper 
bounds for the F-test statistic at the 10%, 5%, and 1% significance levels are [2.72 , 3.77], 
[3.23 , 4.35], and [4.29 , 5.61] respectively. It is noted that the F-statistic exceed the upper 
bound at the 1% significance level. Thus, it is concluded that there is evidence of a long-run 
relationship between the four time-series at 1% significance level.
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An Impulse response function (IRF) as shown in figure 4.1 above revealed that a shock of 
one standard deviation Cholesky to GDP, IR and CPI on the Z-score of commercial banks reach 
its equilibrium after year 6. Both GDP and CPI reported a positive response to the shock in the 
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Figure 1. Response to Cholesky One S.D. Innovations + 2 S.E
short run as compared to a negative shock for IR. This prediction confirmed to the previous 
empirical findings that GDP and price stability have positive relationship. Similarly the previous 
findings on interest rate reaffirmed that higher interest rates causes instability among commercial 
banks as depicted by blue line as negative.
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Islamic Bank’s Stability and Macroeconomic Variables
The results for overall banking industry is discussed in Table 7 and 8. Based on Table 7, the 
optimal model can be selected using the model selection criteria like Schwartz-Bayesian Criteria 
and (SBC) and Akaike Information Criteria (AIC), where the AIC is 5.97 and SBC is 6.5. The 
optimal derived is at first difference and at lagged equal to 1. All the coefficients of the variables 
are not significant even at 10% significance level. The model above can be rewritten as:
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From the Table 8 above, the value of F-statistic is 1.498, and the values of (k + 1) = 4 
variables which are Z-score (ZI), (Gross Domestic Product (GDP), Interest rates (IR), Money Supplies 
(M2) and Consumer Price Index (CPI)) in our model. Thus, for the Bounds Test tables of critical 
values, the value of is k = 3. To ascertain the critical values, the Table CI (iii) of Pesaran et.al 
(2001) is used since there is no constrain on the intercept of the model and no linear trend term. 
The lower and upper bounds for the F-test statistic at the 10%, 5%, and 1% significance levels 
are [2.72 , 3.77], [3.23 , 4.35], and [4.29 , 5.61] respectively. It is noted that the F-statistic is 
smaller than the lower bound at the 10% significance level. Thus, it is concluded that there is 
no evidence of a long-run relationship between the Z-score and all the three variables at 10% 
significance level. This suggests that the stability Islamic banks in Indonesia is not affected by 
the macroeconomic factors but rather could be affected by the real economic activities itself.

	
















	

	
 	 	 




















































  ­









		
			




  


	





442 Buletin Ekonomi Moneter dan Perbankan, Volume 18, Nomor 4, April 2016
A shock of one standard deviation Cholesky to GDP and CPI on the Z-score of Islamic 
banks revealed negative response, as shown in figure 4.2 above. Negative response for GDP 
and CPI are contrary to the previous empirical result. However, IR reported a positive response 
to the shock and hence this is also contrary to the previous empirical result. It is also noted 
that the equilibrium is only reach later after year 8 for GDP and CPI whereas IR seem to be 
later than year 10.
Indonesian Banking Industry’s Stability and Macroeconomic Variables
The result for overall banking industry is discussed in Table 9 and 10 Based on Table 9, the 
optimal model can be selected using the model selection criteria like Schwartz-Bayesian Criteria 
and (SBC) and Akaike Information Criteria (AIC), where the AIC is 2.39 and SBC is -2.91. The 
optimal derived is at first difference and at lagged equal to 1. Only the coefficient of interest 
rates variable is significant at 10% significance level. The model above can be rewritten as 
Figure 2. Response to Cholesky One S.D. Innovations + 2 S.E
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From Table 10, the value of F-statistic is 28.493, and the values of (k + 1) = 4 variables 
which are Z-score (ZALL), (Gross Domestic Product (GDP), Interest rates (IR), and Consumer Price 
Index (CPI)) in our model. Thus, for the Bounds Test tables of critical values, the value of is k 
= 3. To ascertain the critical values, the Table CI (iii) of Pesaran et.al (2001) is used since there 
is no constrain on the intercept of the model and no linear trend term. The lower and upper 
bounds for the F-test statistic at the 10%, 5%, and 1% significance levels are [2.72 , 3.77], 
[3.23 , 4.35], and [4.29 , 5.61] respectively. It is noted that the F-statistic exceed the upper 
bound at the 1% significance level. Thus, it is concluded that there is evidence of a long-run 
relationship between the four time-series at 1% significance level.
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From figure 3, a shock of one standard deviation Cholesky to GDP, IR and CPI on the 
Z-score of overall banking industry revealed that most of the shocks reach its equilibrium after 
year 8. Both GDP and CPI reported a positive response to the shock in the short run as compared 
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to a negative response to the shock for IR. This prediction confirmed to the previous empirical 
findings that GDP and price stability have positive relationship. Similarly the previous findings 
on interest rate reaffirmed that higher interest rates causes instability among banking industry 
as depicted negative by blue line.
Figure 3. Response to Cholesky One S.D. Innovations + 2 S.E
5. CONCLUSIONS
The ARDL models for commercial and overall banking industry show similar findings with the 
evidences for long run relationship between the stability (of both commercial banks and the 
whole banking industry) and the macroeconomic factors, as shown in the bound-test. The IRF 
on both models also reveal almost similar findings that confirming to the previous empirical 
results. The reasons of similar findings for both commercial and overall banking industry are 
the samples of commercial banks are 58 banks from 60 commercial banks. These commercial 
banks are in fact the majority players in the Indonesia banking industry.
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As for the Islamic banks, it is concluded that the ARDL model found no evidence of a 
long-run relationship between the Z-score of Islamic banks and macroeconomic factors at 10% 
significance level. This suggests that the stability Islamic banks in Indonesia is not affected by 
the macroeconomic factors but rather could be affected by the real economic activities itself. 
The limitation of the analysis is on the number of Islamic banks included in the test as 5 banks 
from a total of 10 Islamic banks, due to insufficient data.
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